Antibiotic dosing in multiple organ dysfunction syndrome.
Although early and appropriate antibiotic therapy remains the cornerstone of success for the treatment of septic shock, few data exist to guide antibiotic dose optimization in critically ill patients, particularly those with multiple organ dysfunction syndrome (MODS). It is well known that MODS significantly alters the patient's physiology, but the effects of these variations on pharmacokinetics have not been reviewed concisely. Therefore, the aims of this article are to summarize the disease-driven variations in pharmacokinetics and pharmacodynamics and to provide antibiotic dosing recommendations for critically ill patients with MODS. The main findings of this review are that the two parameters that vary with greatest significance in critically ill patients with MODS are drug volume of distribution and clearance. Disease- and clinician-driven changes lead to an increased volume of distribution and lower-than-expected plasma drug concentrations during the first day of therapy at least. Decreased antibiotic clearance is common and can lead to drug toxicity. In summary, "front-loaded" doses of antibiotic during the first 24 h of therapy should account for the likely increases in the antibiotic volume of distribution. Thereafter, maintenance dosing must be guided by drug clearance and adjusted to the degree of organ dysfunction.